[18F]FLT PET for non-invasive monitoring of early response to gene therapy in experimental gliomas.
The purpose of this study was to investigate the potential of 3'-deoxy-3'-[¹⁸F]fluorothymidine ([¹⁸F]FLT) positron emission tomography (PET) to detect early treatment responses in gliomas. Human glioma cells were stably transduced with genes yielding therapeutic activity, sorted for different levels of exogenous gene expression, and implanted subcutaneously into nude mice. Multimodality imaging during prodrug therapy included (a) magnetic resonance imaging, (b) PET with 9-(4-[¹⁸F]fluoro-3-hydroxymethylbutyl)guanine assessing exogenous gene expression, and (c) repeat [¹⁸F]FLT PET assessing antiproliferative therapeutic response. All stably transduced gliomas responded to therapy with significant reduction in tumor volume and [¹⁸F]FLT accumulation within 3 days after initiation of therapy. The change in [¹⁸F]FLT uptake before and after treatment correlated to volumetrically calculated growth rates. Therapeutic efficacy as monitored by [¹⁸F]FLT PET correlated to levels of therapeutic gene expression measured in vivo. Thus, [¹⁸F]FLT PET assesses early antiproliferative effects, making it a promising radiotracer for the development of novel treatments for glioma.